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-r A & -5 £ th £ o 
[0 0 3 6] 

(c t, ^ a& (c fflfe & n & e> z # T? ^ z> yt y r >r a' =r m ir > <r> m ^ mm 
^mm&m^M 1 3 (Dgmit. ny\±n.-$K&z>yh7 r ^ rt'f-w^y 

* iEHfc$fc# & •? § Z H iz & § a 
[0 0 3 7] 

Bftixtt* 5 - LTtez-zy — % aft? r >f Ale, fint - 
#«i<Z»fc&a»£, iafEMfW« lC;J3tt€>#MjR*flC J: »J , fufEMttM^^ 

2 0 2002-3092623 



#2000 — 284 624 

+ 

* to 

[0 0 3 8] 

ffitfcmmmmiz&vtz&mfcmz&v* mmmrmmmcDm 
m \f- & i c *f & l t & ^ n $ ti £ s *f % * £ i± 3® ig yfc v n ■? ti ^ & ^ y 7 4 jm c 
t & £ . ^ * > -9- fc <k u rm^-ft ic *f m •? & co yt&m & n x yt&mm 

$ciiW~t y 7 ^ V —Mcoyty 7 4 A^-^-fe^-tHc&v^T, 
> So 

ta lays -fe > -9- o ^ #i © m ^ft ^ & *> mm <o ytm mm # z m m -r § ytm m 
ttmm^fr , mmmm % c £ w s g/j> * & & # & § <ne&g 

£ A fit "for. LT^5 0 
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[0 0 3 9] 

[0 0 4 0] 
[0 0 4 1 ] 
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l J , fa I BMff M PS M (0 fKf B8 "^?S6 ic Mf& L X m&mm £ ti fefcttft £ £ l*2f ifift 0> 
VA-rtifrfeft^T-f ;t(cti^, ft -ferine J: U T»^ft fc^jSiT o f«?[J 

(7) # &s s: m x yt&mm * & s 1 1=. « ft 3£jg**&e & # & r , mibs t tirara is 

6 ft 577^'J^D-M77^ A^$S1r > -y- C7)fH#^ii X tr A IC £ V n 

ffjfHignt:- l/>*fti!£i: LTilS^^^ N;i^»'</£^j£^ft^£fflvv 
fafEft$ISiz>^c^^iJc7)tf}7>fS^ 

[0 0 4 2 ] 

7 4 / i © *f m -f Z> %s ® I c SP 45- M M 5 - £ M & L X & £ iz > it 3 p CO - 7j © ft 7 7 
>TAlc, {gnt- l/>*ft^(Z)ft£^^ talB^ltMraitacfeWS^aMWtC^ 

»; , ttfiBMif iraBg^tsfis \N£ic*rjs Lxm^kMmzti^BiMft 1 1=. \$wm%(d 

v > ? ti ^ & ft 7 7 4 a fc x m % , 12 > -b- IC £ »j iWf f: ic *f j£ "f S B#^J 

SrltMt-S 7 7 ~f') ~Mc7)ft7 7 >f A^F&Js-fe >if C7)ff ^"^liSi/^^AfC^VN 

BtfiEi£=rti- U>*fti!^ ItiSfi^^? h;i/#^#J£^J£^fti^&JBt\ 
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$$2000-284624 

[0 0 4 3] 

y Kff #Rft£#®#, M'S^m^m^: y a v 7- 4 y f\z j: *j a*> 9 v^y y y Kff 

r*iP$ tc i y iEf t -t * a ^ * y ^ ^ y ^ & -r s & ^ t & mm t. L 

X V^So 

[0 0 4 4] 
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[0 0 4 5] 
[0 0 4 6] 

* * a -c , mmtrmmm * wro* * ? r ^ u * n - ® © # ? r >r 

2 5 ffiiE#2 0 0 2 - 3 0 9 2 6 2 3 



#2000—284624 

[0 0 4 7] 

[0 0 4 8] 
ftj&MXTV 7°£> 

2 6 m!!E# 2002-3092623 
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[0 0 4 9] 

y A A (D *fHf# ir Z> mm^frlxM ^ 9 - ZW-fc L X & 5 -fe > -9- SB 0> © ft 7 t 
-Otic, ^;l/^^*^^v^JA^ : ^cCD{£^t:- l/>x^i^(Z)^$:#^, ffj 

■9- ic «t »j rsr i® ^ f b ic *fjcs -r s ^ n co yt & s & m x yt ^s*/j^a * r=. i i ft &s 
iifjfEft3i.siz>it<7)B#^rj©^ 

[0 0 5 0] 

$cff iffM & & U TO ¥® £ & L T ft 7 7 ^ AcD^® £ £ 1±fioS£ft 7 
7 -Y Atf)*f^ § 3§M 3P#SI* ^ ^ - £ L T & £ iz > iJ-gp (7) - # CO ft V 7 

-otic, h )ifi^tt&^fc^i&coi&nt.- isy ^ytmcoyizm^. t& 

iHMtf $jr«ic*m£ ^mjxmiz. i y , itfia«tt ^ir^Pt^r^Pf ^&&c*f^ Lxm 
MMmznf-}xMyt£f~izmmyt(7)^irnfrzytyT4^i,zxm%. %&m^y 

■tMC J; »; flKf^C^tS B£&?Uc&ft&£ ft&Jgg/H&fi * £ «ft^ 

trffH^^s i2 > -9- <z> ^^^rjco aj ^ft h mm <d ytmmm # & » aj -r s ft*BK 
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mmyt^mm^mm^m^^^ti^na^mm^iz^^mmm^^^ 

[0 0 5 1 ] 

mmmfmmmiz & » & ^mkmiz «k »j , H&iaisftMraBS© mm ^-mzftfo u t 

|gft*&g£^ftLT, t&ffi«ftiRIISISK3::£#)* tuiB%3lS<7)*£ 5 £ If M^S 

& ft # je£# ic i & & § =& a&m m iz n% « u , ^ ^ ^ & m si is j: # & m m ^ <z> 
rs&m&m^nkmz&^x. mmm^m'&u^^m^z.t^^mt.L, mz, 
&m?h z x mm&mf&x t, ^mm&mfcffi^zm & z\ t awn n & £ „ 

[0 0 5 2] 
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^2 0 0 0-2 84 6 24 



[0 0 5 3] 

* -r <£> A >y * y ^ * y Kf5#Bfc£#© * 
M a -e ^ *S t" £ ' ^ ^ & ° 

[0 0 5 4] 



2 9 



«2 0 0 2 - 3 0 9 2 6 2 3 
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[0 0 5 5] 

$ £lc, ##89? ©H*:® 9 C<fc£^r^ AT#iz>^ff 

T >f ^ © *f W -T 5 % ® I C g|5 # £ M ^ ^ - £ ^ tfc L T & S iz > g|5 <Z> - # 60 ft 7 t 
-fmc, h;l/^^*«J£v^J[£^^ig<7)(g^t- i/>^3t^<z)^&#^. Iff 

^gen $ ti t* ft * tem&yt <d v * rti a> & ft ^ r a ic t # ^ , yt&m^y 
-tMCcj: u p»;^ ft ic^fts-r s ^^i<z»t^s ft 3£S*/J^B * &g 

ft*fefi §r^?*t>T, fuMftMPM £ It Ml" 5 77yj^n-M77^fAf 
S-fe > -9- (7) ?rj co ffi ^7 fg £ tf) ft M fl f&ililU 1115 SIffi#S 

tc & t-t s S/h * tz. izm^&u * # &> z> o 
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5tJgJH & r £ # «TtB i: * S . 

[0 0 5 6] 

t 4 a* © *f w -r § m m i c bp # k tt $ ^ - & & & l t & & -fe > -9- m co - -n co # 7 7 

If ic J: *J BK^f fc ic *f jcS -T •§> B£^?!J © ft 3£S £ f#T ft * it ft m>m 

[0 0 5 7] 

ft ft mmW. £ U ¥ fr¥I ^^LT)t77^ ©38® £ 2 S*ft 7 

r 4 ) * co *f tfff -2) ® \ c ap # £ *f ^ ^ - £ 7£ f£ b T & -5 -fe > If- S CO - ~H <D ft y r 

IS ft St £ tt £ # fiHtttc J: »J , liffgaftftiKIISKitf) TO vf-8ilc*f£S LTI 

+r i v wp^^ft ic*f -r s ns^#j<z>ft3&g & ityt&m 
& ##>t, itfiaftstM^BS ztmi-t & 7 r y~ v -mcoyty r ^ 
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m iz y -y- <o i i ^ m # & & c & ^ t , 

5£MJH ;i £: # pJIB £ & 5- 

[0 0 5 8] 

r >r / *f w 1- & ® tc is # m it s. ^ - & ?m b t 5 -fe > -9- BP © - # <D % 7 T 

£ # * T , fff Mlf 89 fW l$ £ ft M * £ 7 r ^ U ^ n - M © ft 7 r >f A ^ 

iff 82 % ffl TO ^» ffl 7s -r v -f £ J; »J ffl ft 2 ti £ ftffl MfS # ic £ £ \& <D * 
& Bfc£ "T « iSM 1$ x t- y 7° £ > 

[0 0 5 9 ] 
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it. 



g fciM JtSSIfc "TIB fcfcS. 

[0 0 6 0] 

3 3 miiE#2 002-3092623 



#2000-284624 



[0 0 6 1 ] 

H 1 * B 2 fcfc, *58B<B£ 1 ©gfc<0J&»fc**#£»*7 7 ^ *° ~ 

[0 0 6 2] 

53, »2W7>f;U, ®3^7T^/15, 



3 4 
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3£y\°a-* 1 0, A/D (Ttn ^-^Y IE&S&1 1 £ «ttffs -^M 

1 2 SliLt^, 

Wi2(t dsp (f^^^^^t^ynt-yt) 12 1, f-^^^'J 

12 2, ftelE^-^^U 12 3, ^n^^A^^'J 1 2 4, ^1 2 5 £ <fc 

7^;t2It ^ 1 l/>X3t§: [2X2] 3 'xag < ft 7 T 

[0 0 6 3 ] 

[2X2] #^3te, fl 1 ~Jg4 aK- h S^Ltfcy, f l/J<-h^?)AA 

Lfey££, 5 0%/50%®we, ^2 tk- h& &tfmz xK- htc^ngm^j 

-T-S. [2X2] #^3&±, tK- N^AiJbfeftSr, 814 aK- h 

icm^-r^ 0 [2X2] 3 6D|g 1 jK~ ±Ilfei9lC||lffl3t7 

7>f A2#gM&3*lTV^#, &2jtf-K ^3 jK- h^i^4 MCtt, 
•e-tl^tlH 2 oDft7 T-f^'4 , gg 3 ©)fc77>fA 5 £ «fctf^4 (T>%V 7 ^ 6 # 
g^^JlT^So [2X2] 3 ffli2 h(Z)m*y6l±> Hl4<-h6DA 

ft WPlCSpJM 3*1-5. [2X2] ^3 7°7 3 0)f|3 m3CDft7 
7^/t5&/rLT7?7" ! J^n-lD - KiZ ;b 6 JC#7^*l 5. 7 7 7"'J □ - g? 

T [2X2] jjrf? 3 /\^t^tiS. [2X2] #y^3ii, |g 3 CO^fi 7 T -i 7i 5 
d<- bizmtsnt-y 7 ?"'■) Ku-Mu- K-fe/u 6 wmtSft^, '&4 
tf- Mcg^3*l£854 (D%-7r4 1 IZJ: *)m*§r&MW<Z>*rVy 7°nJi7 7 7' 
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[0 0 6 4] 

6 b £ £t>*#M#ABP 6 c ^m^Z* 777*'Mn-iD- Kir ;i/ 6 tf)£j^fC ti 

, [2x2] 3 (7)ig3 biz-m^mm^n tz. t m^o^%y rj* 5 ©fa 

©MC<k'JW5^^777A6 b^CD^*;^ o £ »J SftMISIS. 

^JK$4xfeSP^*flKl±, fx.ll AWftO-SP^W U ^MUXf SMI 
-e&S. _fcx£Lfc/?r3£<Z)3r* >y 7°mm$:&l&LXMm'?Z>3r J ? v y°W>\^ «fc »J, frf 

[0 0 6 5] 

777*'J^D-Sn- Kiz;i/ 6 ©)^77^t5 (C «fc U^^tlfc^li, ffi*f 

□ _§if n _ K-fe;i/6(73iZ>-9"gPTSWUT^3 ©3t7 7^f^5 ^M'J> ^3*- 
h^fi [2X2] fty°^ 3 lCA?j£*l-5. 
f§4 (7)^:7 r^;< 7 li, 7 7 7' , J^n-iD-Ft;b6^6 [2X2] 

sizAtsztit^mM^mztifcytm^z. [2x2] jU7 s 7 3 0^4^-h^e ) 
ytm ^mmmcoifv v y^y 7 zfv -MT^it 8 izm< = 

[0 0 6 6] 

^r> •>• 7^7 7 7 7 -3?^ 8* ft 8 li, <y ^PrM^^ft 8 a 
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ftffiMff # & # s r i: # -e § s „ 

[0 0 6 7] 

0 tc#x.^tiStM$tiS 0 fcfc, ^ *?*y7°vIM7T7*V'<n-Mf& 
tc^?-;* -* i o £ £t>* a/d^3P i i ic, mfflLTWiftZJ $ y>fZM 

) o 

s*is^>r s >^s^tc^®bT, ^m^g-eM^u^ 0 ?-*-* i or* 

[0 0 6 8] 

ft 1 2 l±, A/DgE&g&l ncJ:^ A/D2E&$*l£f§#£#LJIl/T 
Mi© y >f >0&#£ □ - /i* 7 4 )\j%%M.Vl& V Bfc* U ^MoD^^tf^ 
dsp (-r>f s;#;i/S/^;i/"7nizy-9-) i 2 nt yn^A^^u 124 

h#M) &^?TTS„ D S P i 2 iil it^MM^Wif C0jfiS'C?> r'-^x^ 

1 2 2£J:t>*'KlET r -#* ; ey 1 2 3 Sr^lCfE DT T ^ 12 S 0 dtf) 
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d s p 1 2 1 jcf^T^McAM pu (v^f^n^nt^) zm^^xm^nmrn 

[0 0 6 9] 

f-^t'J 1 2 2 li, fllAURAM (random access memory: 7>^'A7^ 

tife-r *-i?mm : r-'*n£tfD s p 1 2 1 (Dm^mmmzm^^m^-^m 

©#if-^5:DS P 1 2 1 CDT*iZ*Sfrf£lC iot^iltS 0 fc^lE^-**^ 
U 1 2 3 li, Mx-I^EPROM (erasable programmable read only memory : ffi 

£osmp -rom) zm^^xMf&zn. 7r yv m-^mf *mi&-t & 7 T Zf 

'J^D-iD- Ki2;U 6 (DtffflCDrfy V 7=y vy Ki: LTtf)£SlE^- * 

£ 0 '/D^^A^^'J 1 24 IS, 0 3 ic^-r£3fc-*<&^*;H&s&D S P 

1 2 1 tfmtf"? Z>t-&<D7°U !f5 2*$:=?8>feffl'r& a 

1 2 5 d s p 1 2 1 (Dmm^M&^tf&miz^^xm^&miMz 
% d s p 1 2 1 (Di&mizmMLs &mizmvx=L--ifizffin£Lx&B-tz>t=.&> 

tc^too d/a (f=-f v*;b-7^-n JO 1 2 6 &, DSP121® 

[0 0 7 0] 

=E'J124 K:^£&3:*l£&3tf>8£*ltCt£oT, ^-^^'J 1 2 2 £J:0M5lE 
t-'-^^^U 1 2 2 Zm'&<&mzfo£XT 7H7, L00D SP1 2 ita U^fi 1 

7c, ytJ^U- * - # 1 0 it, AQ2 140 (AQ2730 SENSOR UNIT) [ANDO] 
L7c 0 
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[0 0 7 1 ] 

mit, ^>^f>Any>7>^«fflu ttm&fctbizLEDytm (L7 5 

6 0 [HAMAMATSU] ) feitFSLD (^##; 1/ --tf ) VfrU (AS3B381FX[AN 
RITSU]) £^ML£1#1^lCO^T<7)ffM£4D?7&o7c 0 04 C i©Hifl!UC&ffl 
lAcfinn-l/^x^KO^^r-f^ (GI 5 0/ 1 2 5, NA=0. 12) | 
i^©iSI^^^hJl/$:^LT^5 0 Sfc, ##<Z)fc#>lC, LEDM (L7 5 
6 0 [HAMAMATSU] ) fcitfSLD^g (AS3B381FX [ANRITSU] ) (Dlfo&X'tfr h )l 
&^LTV^ 0 ££lCli, fifeLED^i (NSPW300BS [NICHIAj ) (DftL&X'*? 

[0 0 7 2] 

Sfc* ftA?-*-* 1 0 frhCD&tim^*: A/DfitS A/D«#§ 1 1 
£ L T It. M^t y* v hm. # 1 2 hf y h . -9- > 7° U > ^7*MM 2OOkHz0A 
-D^^#| (ADC-150A [KYOWA] , 12Bit, 200kHz) ^^Ufe. A/DfMl 3 
(Offi^7ttGB I BiFLM>T>^73:-^S:/|*LT, ft #*0;M 1 2 £ L T (D P C ( 

A-v^;bo>t° n-*) tea? *J 5i/o^ D 

JgiM^-*<£ftMfC|£LTHu DSPl 2 ltCf^it, P C &ffl^TN^0>fS 
V7h (L a b V I EW [NATIONAL INSTRUMENTS] ) £M V^##§BJ37r&fCfi£o 7c 

77A6 b WLt^t y 7W«^&7i«ftU ^(Z)3r * >y ^fSBS^^^ft 5: 
-K-fe;i/6li9. 8 0 7 N (lkgf) IZM LTffi3 /i 
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[0 0 7 3] 

EI 5 (a) , (b) £j;t>* (c) {c, ilSlfe3o®M^sm i"&;b*> ( 
a) it. Zy-yx^y^nfy^yz?, (b) t±, l e d 33 =k (c) sl 

TV^S. tfe, @6 (a), (b) fcitf (c) (C^fgKff-^^^ (05ffl^i 
gEH2 2 # mi£^) Sr-e-tl-etl^Lfe^^&^L/T^So Af^7«)>K)t 

fc «fc y «ie L T & iz y ^ & IPil t? £ s . 

h;i/£-W1"SftSt£:i<&iz>^>:*^AlC&ofcS§-£, 0 6 (a) 33 
<fctf (b) ^^^^-2>J:-5{C#^{CMm«;^yfcffi^I#^#^tl^o **WC*fL 
T, S L D^ifT-teEl 6 (c) A^^^S^eii:, Ht-L/^^I^I^tft^ 
ffiB9M^#J£#oT;J3 »J, z<D^yy-3?v v y°m%^\^uA^vy f7,(D=^W 

m^tytm mm^&m& o -c as © # an # r* ^ & ^„ 

i: -ric 3t m mm ^ t&m & &b&n # § ^ m. m -v g , -t > ^ v -? mm & m 

[0074] 

#ClC, HI 1 33 J:t>*EI2 (C^Lfe^7T-f A' S ftyKW^:? T 
fl^Efe &&£o d^-e, EI 4 fC^Lfc* y f\U>fy 9 >:/}fc3K£ J: 
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^^m-t^m^^m^m^'D^xms ^iiit^^wc^t^o wriest 
x. m^rn^r-* tit* AXD^mm 1 3 fA/Difiifet©ttiM^f- 

#£^U ^f-y^ rsu £=fct>* rs2j ^li, -eti-ftiS 3 izmft^* 
[0 0 7 5] 

EI5 (a) , (b) , (c) ££#136 (a) , (b) , (o) A^to^Si 

1117(a), (b), (c) J3i{>'08 (a) , (b) % ( c ) IC, BSM^rjtf) 
ft* ft [S SIG (n)] [S LC0R (n)] £ ftf| ft iT £ ilg £ ^ if „ 

d Z\ T* n ^^^J#-^t-* - * tf)^ - # £ & ^ f „ 

«gse>^u"<;i/tc^t>-&s (fg^-K • s BACK (n) ) „ -e©^ ^fePPiuLfem 

Mf4f-f ^t§^?>, U ^ >l/f|g-r- U ^ffi^ff ^ S LC0R 
(n) £ttmiT-£ 0 
;i<Z)ifig£ffc£-T*& 1 7(7)^-5 tc&S. 
[0 0 7 6] 

[ffci 7] 

S LC0R (n) = S SIG (n)_K ' ^ BACK (n) 

z\ co mmnmnx it, %m umm iz -v v y ■? ? u ^ n - ^ m\ * m 

mLf-f-tb, ?:ny ^n-^^ft(7>r ^-^ff^j^&^f™ 
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7^ vr-f yf\Z.4&*.X)\4 4 )V* (H P F (high pass filter) : MWM. 

m'br.ffk7j yf\%. W^flSLti^f-^ fcinftgic^T lifts 

liftS^eg-e&S. SiitLtlt £^T&ft ^tl^EMlC J:oTlt?g 

[0 0 7 7] 

rzi-eii, -r vt-j yy~>k. fflfe-r - # * <d y 9 tf^y 

iiiE^^fBMff-^?:#5^i:^"e^S 0 */J>z:m#^:7 -Y >y -y > 

^*icj: ty^yy KM#S BACKjFIT (n)S:ft^-rs 0 ^<£> S BACKjFIT (n) 

ti, S/jMim^-f V7~ 4 y ^*£Mv^T$!l^!:r— # J: 'JMbfe/ty ^7 K 

^#£&*>;b"f ffiif*-e&y, WAii&i 8<Die>&M^(#^)S:£gffl^s<> 

[0 0 7 8] 
[&1 8] 

S BACK,FIT (x) = A 0 +A l ' X + A 2* x2 + + A 1(T x9 +A ll' x 10 

z.z.x\ A m (m=o, i, i o)\zm&^(D&mx\ M'b^mmz & vm 

feT-tfrb&m-t&a fit, 3K 1 7 IC&VMTK • S BACR (n)= S BACK)FIT (n) 
fcLT, S LC0R (n) £j£ft£„ 

fcfcftfflllSlfS-^lt&tfiii, r r f 7 >f -y f / > ^ i: J: ?> f , yeffiRI 
fit ^7 5ri£MI ~t" S "fc > it h L T (^M^$5ffllC^/uT' & V^fi^cDM^^L^Jf^-ir — 

T* ff O t. & X £ 5 „ 
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<Xf>y^S 2 : L P F#LS> 

±&<D£?izLTm&Lfcytmmm j % [s LC0R (n)] tc^&^MWc^ 

##-<-£**l 5 ftl?:n-;U7^;H (L P F (low pass filter) 

falsi**? otv^^K 

[0 0 7 9] 

© © £ It W & £ © & < * M Hfs # « £ £ ^ © M 

£ Rfc£ u r=.m^ ^ <b ic g/h-fg & 4#jg -t s i t # -e £ s o -e © 3 1 
, mj&<z>M£ & # & ^ as ^ & f t & f#M -r & <&g# & ^ „ 

[0 0 8 0] 

^FWfcffiSlCW:, 5 M^-li-^tf^/dr- (Savitzky) £rf- 

U- (Go lay) IC J; ffc!S#^fC J: 5 fc<Z>#& 5 . ^<7) 

"T *-r 2 (CT L P FM§:ilfef^ [ S LC0 R,LPF (n ^ 
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> ¥ m it mi* l t=. m & mm # © m m& <z> mm # u ^ ;v m <n mm t x m -r § # # 

7c *&fi £ * #> 7c f$& £ «fc t>'^ - * ^LS^m £ EI 9 ^ 1" „ 
[0 0 8 1 ] 

JV h L xm& L 7c}<6 7 t -f S/X-r A(D#|#c £^ L T 5 „ 

*77^/U, H3 r -f^ 5, ^ 7zfv s<n -Id - Kiz;i/ 6 £<fct>*f|4 

-iT#tt8, MK^9 &£?«a<7-* -* i o frb%iS>m^&.ffiB<Dmf£ 
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